The monocytic differentiation of HL60 induced by rat kidney NADPH-linked high-Km aldehyde reductase protein.
The human promyelocytic leukemia cell line HL60 differentiates to monocyte/macrophage cells when incubated with NADPH-linked high-Km aldehyde reductase (EC 1.1.1.2) purified from the cytosol of rat kidney. Differentiation was assessed by cell growth, morphology, adhesiveness, nitro blue tetrazolium reduction, and nonspecific esterase activity. The extent of differentiation induced by the reductase and measured at 4 days by nitro blue tetrazolium reduction is dose-dependent with an ED50 (dose required for half-maximal effect) of 71 nM. In the presence of 10 nM retinoic acid the ED50 for reductase is reduced to 18 nM and an isobologram analysis of this effect indicates that the combination is synergistic. Inactivation of the enzymatic activity is not associated with a decrease in differentiation-induced activity. These results suggest that the structure of the enzyme protein and not its enzymatic activity is involved with induction of differentiation. This view is supported by the demonstration that aldehyde reductase binds specifically to HL60 cells with a KD of 70 nM and that there are 13,000 binding sites/cell. Thus, the extent of differentiation induced by various concentrations of aldehyde reductase are directly related to the expected level of receptor occupancy.